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IMPACT TESTS 


OF THE BUREAU OF PUBLIC ROADS 
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TYPES OF TIRES AND WHEELS USED IN THE EXPERIMENTS. 


N the former report' concerning the investigation 
of this subject the data and information aimed to 
show the magnitude of the impact forces developed 

by motor trucks passing over roads at different speeds 
and under different loading conditions. It was shown 
that the type of the truck, that is, whether it had a heavy 
or light unsprung weight, had considerable influence on 
the resulting impact. It was also shown that the type 
and condition of the tire had an even larger influence 
on the results. Most of the tires used in the former 
investigation were of solid rubber; these were com- 
pared with cushion tires and pneumatic tires, showing 
the cushioning effect of each and the relative impact 
forces resulting from the use of either type. Since the 
publication of the former report the investigation has 
been continued to include more cushion tires in com- 
parison with solid rubber tires, and also a series of tests 
to determine the relative cushioning effect of different 
kinds of cushion wheels. The present report concerns 

1The Motor Truck Impact Tests of the Bureau of Public Roads, Public Roads, 
March, 1921. 
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only the results of comparisons between solid rubber 
tires, cushion tires, and cushion wheels. 

The copper cylinder method was used to measure the 
force of impact and the results are given in terms of the 
static load which will produce an equal deformation of 
a standard copper cylinder The details of this method 
of measuring impact are given in the former report. 
Other details and methods of procedure were identical 
with those used in the former series of tests. 

The curves and data shown in figure 1 give the static 
deformation values under different loadings for the 
different tires mounted on solid wheels and on cushion 
wheels. The photographs perhaps give a better idea 
as to the types of tires and wheels used. 

The experimental data as obtained during the test 
for each different condition are shown in charts Nos. 
134 to 207, inclusive. The sizes, weights, and loadings 
of various trucks used are shown in Table I. The 
tables under the graphical charts Nos. 134 to 207, 
inclusive, show the data and constants with reference 
to the charts above. 
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CROSS-SECTIONS OF TIRES AND CURVES SHOWING DEFORMATION DUE 
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TYPES OF TIRES USED IN THE EXPERIMENTS, 






























































































































































































































STATIC DEFORMATION OF TIRES A POSSIBLE MEASURE 
OF CUSHIONING VALUE. 


In figures 2 to 7, inclusive, are shown the impact 
forces delivered by the trucks under the different con- 
ditions and using the different tire and wheel equip- 
ment. The best cushioning effect and the least impact 
force developed in this series of tests was observed when 
using tire No. 47, figures 2 and 3. This was a new 
cushion tire, 36 by 5 inches, with a total depth of 44 








‘ons. Lbs. s % 2. 
3-3} 9, 500 , 800 5, 700 3, 400 
3-34| 9,500} 3,800 5,700 3,400 
3-3} | 9,500 | 3, 800 5,700 3, 400 

2 | 7, 800 3, 300 4, 500 2,000 
2 | 7, 800 3, 300 4,500 2,000 
2 7,800 3, 300 4, 500 2,000 
5 9, 850 3, 900 5, 950 3, 900 
5 | 9,850 3, 900 5,950 3, 900 
5 | 9,850 3, 900 5, 950 3, 900 
7h | 15,000 5, 180 9, 820 3, 000 
74 | 15, 000 5, 180 9, 820 3,000 
74 | 15,000 5, 180 9, 820 3,000 
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= -Tire Defi.= 46 
No. 42- Dual, 36°*4°x3° Cushion, New- Tire Defi. 44 o No. 42- Dual, 36° 4°x 3° Cushion, New | 
$ No. 33—A-One, 36°x7"x 24 Solid, New, with Cushion Wheel-Total Defl-.50"] 2 - =. ge en. en3 x2 ee aoa tone tee | ciahiz Wheel-Total Defl=57| 
Ne. 30- an se " ‘3 Sold, ol Tire Deft se F No. 30- a wy 36 x83 t Solid, New - Tire .°.52° 
No. ne, x6x i ew Tire os’ . * é 
g A No. 47-One, 37°x 5°x 44° Cushion, New-Tire Defl.». an No. 47- One, 37°x 5° 48 Cushion, New-Tire os on Tost 
z 2" Drop Test (A) z Seen Test (8) 5 2’ Drop har lol 04 neat pont ew (8) 
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FIG, 2..-COMPARISON OF TIRES AND CUSHION WHEEL. 2-TON Miles per Hour 
TRUCK A WITH 2-TON LOAD 
FIG. 3.—COMPARISON OF TIRES AND CUSHION WHEEL, 2-TO! 
TRUCK A WITH 3-TON LOAD. 
eammnenes, ANH sad satiW 
No. 28~- Dual, 36° 5°x2 * Cushion, New- Tire De*!.=.31" 2 
No. 36- One, 36°xI0'x 2 * Cushion, New- Tire Defi.=29" | 
No. 11 - One, 36°x10"x2$" Solid, New-Tire Defl.=.26° | 
No. II— A -36°x 10" Cushion Wheel, with No. II Tire-Total Defl.- .. mM 
No. 1l— B -36'x10"Cushion Wheel, with No.1! Tire-Total Defi.= 
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FIG. 4.—-COMPARISON OF TIRES AND CUSHION WHEEL. 3-TON FIG. 5.—COMPARISON OF TIRES AND CUSHION WHEEL, 3-TON 
TRUCK P WITH 24-TON LOAD. TRUCK P WITH 44-TON LOAD. 
TABLE 1.—Showing size, weights, and loadings of trucks. 
| Empty weight. Unsprung weight. Distribution of load (cargo only). | Total 
| fd g ota 
|- bed | sprung | Spring Total 
| | weight | deflec- load on 
" Rated | | on Lrear| tion for road 
rruck. : Per cent | 
capacity. | = 7 On2rear Onlrear| Total | Tofront| Torear  ofload wheel total under 
| Potal. Front. Rear. wheels. wheel. weight. axle. axle. “ale | | ‘and besos | — 














i ) eee | Soe SME RS ae Sem St: 1, 150 0.48 2,851 
1,700 23 400 4,600 92| 3,450 1.44 5, Lat 
1,700 4} | 700 8, 300 92| 5,300 2.25 7, OK 
RE rcaisuiga cl wckuns aie necres dies le eae ee 1, 250 1.02 2,35 
1, 000 2 | —100 4, 100 102 3, 300 2.70 4, 304 
1,000 3 400 | 5, 600 93 3, 900 3.19 4, 90 
| es Wieser Ba cpr Ree! 1,050 38 3) 04 
1, 950 5 50 9, 950 100} 5,950 2.12 7, WK 
1,950 eee 15, 150 100 8, 650 3.09 10, tik 
Cf Er Barres ee Pea need 3,410 1.06 4,91 
1,500 7} 80 15, 090 100 10, 950 | 3.25 12, 4 

1,500 10 150; 20,650 103 13, 235 | 3.86 14,7 


inches, and having a complete annular opening in thi 
center of the tire. This tire, when tested under dif 
ferent static loads, showed almost uniform deflectio: 
in proportion to the loading, and a-somewhat greater 
deflection than a pneumatic tire under the sam 
static loading. Compared for cushioning effect unde: 
impact forces, other conditions being constant, th 


pneumatic tire was found to be much the bette 
of the two 
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It was observed in these tests that the deflection of 
different tires under different static loads was a fairly 
reliable indication of their cushioning effect under im- 
pact forces only when the tires compared were of the 
same type; that is, when comparing solid rubber tires 
with each other, or pneumatic tires with pneumatics. It 
is not a proper basis of comparison between solid rubber 
tires and pneumatic tires, probably for the reason that 
the deflection of the solid rubber tires is dependent 
largely upon the shape of the tire and the quality of 
the rubber, and that the resistance to deformation is 
not proportional to the loads applied, but increases at 
a greater rate than the increment of loading, thus caus- 
ing an increase in the unit load on the rubber. The 
deflection of pneumatic tires is practically directly pro- 


46-One, 40°x i4'x 3" Solid, New-Tire Defi. = 41" 
45-One, 40° x14"x 3° Solid, New-Tire bef = 4I" 
41- Dual, 40°x7°x3" Solid- Tire Defi. = 
40-One, 40°«143"Solid-Tire Defi. 30 
39-Dual, 40° %7°x 2" Solid- Tire Defl.=. 
39-A- 40"Cushion Wheel- Total 
39-B8- 40" Cushion Wheel ~ Total 
39-C-40 Cushion Wheel - Total 


“fl. Wheel and Tire =.41" 
Wheel and Tire = 30) 
Wheel and Tire= 40 


Uv 
c 
2] 
0 
2 
° 
<= 
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Miles per Hour 


FIG. 6.- eer errr OF TIRES AND CUSHION WHEELS. 


74-TON 
RUCK K WITH 24-TON LOAD. 


. 
portional to the load applied, or according to a straight- 
line law, and the resistance to deflection is not depend- 
ent upon the material of the tire but mainly upon the 
air within. The unit load remains practically con- 
stant, but, by virtue of the increase in the area of 
contact as deflection proceeds, the tire offers a uni- 
formly increasing resistance. The cushioning proper- 
ties of the pneumatic tire remain in proportion to the 
load and still function at the end of the blow. This is 
in contradistinction to the cushioning effect produced 
by solid rubber tires, in which the rubber increases in 
density under increasing loads and deforms in such a 





No. 27-Dual, 40'x 6'x lig Solid, Worn-Tire Defl.=.21" 
No. 26-One, 40x 10° I Solid, Worn-Tire Defl.=.23" 
No. 43- One, 40x12 x3 Solid, New- Tire Defl.= 48 
No. 44-duel, 40°63" Solid, New-Tire Defi.=.51" 
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COMPARISON OF TIRES. 5-TON TRUCK A WITH 7$-TON 
LOAD. 


manner that the unit intensity of loading at the point of 
contact is very greatly increased, thus offering less 
cushioning to the load as it is brought to rest, with 
the result that the deceleration at the end of the im- 
pact may be very greatly increased. This difference 
explains the more complete and effective cushioning of 
the pneumatic tire. 


TESTS OF CUSHION WHEELS. 


The development of cushion wheels has come about 
as a result of the attempt to combine the rugged de- 
pendability of the solid rubber tire with the cushioning 
and shock-absorbing qualities of the pneumatic tire. 
Three different makes of cushion wheels were used in 
these tests, two of them being very similar in construc- 
tion. Their main feature was a corrugated rubber 
cushion interposed between the base rim on the outside 
of the wheel and an inner rim or felloe. On this wheel 
was mounted an ordinary solid rubber tire, the idea 











TABLE 2,—Data referring to graphical charts. 





| 
Tires. Springs. 
Sprung |Unsprung * 
weight weight Weight of Def Def 
Chart i in aA : onone | onone feight o efor- eflec- oat om 
Mo. Truck. Capacity.) Load. rear rear one rear mation tion Type of test. 
wheel wheel No. Kind. wheel due to No. | due to 
(Mg.). (mg.). with wheel sprung 
tires. load. weight. 
| Tons. Tons. Pounds. | Pounds. Pounds. Inches. Inches. 
DUE itvecatssonceknccwce 3-3) 24 3,459 1,785 28 I oo vance akabcneweses 610 0. 31 D 1.44 | Drop. 
NE A we oceania cman 3-34 | 4} 5, 300 1, 785 - 2 oe (SEE RRs eR eee oe 610 .37 D 2. 20 Do. 
_ 1S ere 3-3 2h 3, 450 1,785 a ___ Ss 610 21}; D 1.44 | Obstruction. 
BS idiscaceuctndcseces 3-3 4h 5, 300 1,785 ae coe | EEE OSS NO ere 610 .37| D 2. 20 Do. 
Re 3-3 24 3, 450 1,770 36 (Ee eae near 591 . 29 D 1.44 | Drop. 
3 esa 3-3) 43 », 300 1,770 | a _ _ SNE een eee 591 .30 D 2. 20 Do. 
2S {SSeS ee 3-34 | 23 3,450 1,770 | - A oe Bens soce aoa ees anekie 591 .29 D 1.44 | Obstruction. 
kk) Sea 3-3 4h 5, 300 1,770 | ae. leweed _ Se Pe ere 591 AS) D 2. 20 Do. 
oS ees 3-3! 0 1, 150 1, 840 | BEM T WN Sisco assawemcucvecuseten 664 20, D -48 | Drop. 
2b Jere 3-3 4h ), 300 1,840 ! BHA, |... || SEES EIR es ie ae 664 41 D 2. 20 Do. 
fk eee eer 3-3) 23 3, 450 1,840 jo 2 AR eye 664 a2 D 1. 44 Do. 
ko eee ee 3-3 0 1,150 1, 840 I-A |..... _, ae 664 . 20 D -48 | Obstruction. 
| See eee 3-3 4} >, 300 1, 840 SA | eces WR oiek snare onoleilecwacteaces 664 41 D 2. 20 Do. 
A eran 3-3 24 3,450 1, 840 Dee ax sain nsx reves esacncesses 664 32 D 1, 44 Do. 
LP RSS Se eee 2 2 3, 300 970 42 a5 5 sh sn etenceteukee 395 44 E 2.70 | Drop. 
OL Secs 2 3 3, 900 970 oe ‘leonas | ARR ee eee 395 46 oy 3.19 Do. 
gg eee 2 2 3, 300 970 oS 60s haswae | ROGER RES ah ae ae ee a 395 44 E 2.70 Obstruction. 
2h, eae 2 3 3,900 970 as  \haneaa Oa Soh esha uterctenneeners 395 - 46 E 3.19 Do. 
2 SRS ee ereeeeeny 2 2 3, 300 1,000 29 Seer 420 - 42 E 2.70 Drop. 
BE Ueda Ghineccuwaceaane 2 3 3, 900 1,000 ae ore SES aa ee eee 420 . 46 E 3.19 Do. 
A a ee ere 2 3 3, 300 1,000 29 what toedcacharoaeeees 420 42; E 2.70 | Obstruction. 
BP ieccadscuceiesswaces 2 3 3,900 1,000 oe 86 lade nee ae ers eae 420 46 E 3.19 Do. 
EE eee eae 2 2 3, 300 1,025 ae ee | SEA aR etn 457 48 E 2.70 Do. 
3 eae 2 3 3,900 1,025 . ae ARE ee ete eaten 457 52 E 3. 19 Do. 
SD tadobecedisicanavies 2 2 3, 300 1,025 : A ee eee ee 457 48 of 2.70 | Drop. 
J} eee 2 3 3, 900 1,025 we. bedews | SS ee a einer a 457 52 oy 3.19 Do. 
__ A Sere 2 0 1, 250 1, 100 33-A |....- iia Sasa sn aac 516 27 o 1.02 | ¥ | Do. 
LD ae See 2 2 3, 300 1, 100 33-A | SER Ee ae arene eee 516 50 E 2.70 + Bo. 
a See 2 3 3, 900 1, 100 ee SSR ene CaP Ss 516 57 me 3.19 Do. 
Ie! eet ea 2 0 1, 250 1, 100 SS Eee en ee tae 516 | E 1.02 | Obstruction. 
ok See 2 2 3, 300 1,100 $3-A |..... | ee 516 59) E 2.70 Do. 
4 eee 2 3 3, 900 1, 100 SB-A. |. ccc Mo adiicind comiaste ans ucae dee 516 . 57 oy 3.19 Do. 
_ AS 2S ree 5 7h 8, 650 1,920 A SE ar ORE Rete 812 48, F 3.19 | Drop. 
at Ae 5 7h 8, 650 1,920 43 SUR etre chelate ou 812 48 F 3.19 | Obstruction. 
2 Se aa 5 7h 8, 650 1,920 ae oe | ESS aS ee ee 800 . 51 I 3.19 | Drop. 
de Serre ree 5 7k 8, 650 1,920 an Creer | DEST aae inter aries MMR aa 800 51 F 3.19 | Obstruction. 
ad, eer 5 7h 8, 650 1,790 - a OS Dimas. cataecanccueaeses 680 21| F 3.19 Do. 
 MnaaivedebenunnackGae 5 5 5, 950 1,790 yh Cee | | SEES. SSN ee eee 680 -18 F 2. 12 Do. 
DE kawatanecaensoee ees 5 7h 8, 650 1,790 . 7a ae RAS SS EE 680 21 F 3.19 | Drop. 
le SE ee 5 5 5, 950 1,790 a i psec caeena ie ceiaboneuse 680 18) F 2.12 Do. 
Sg ES eames ne 5 74 8, 650 | 1,740 licces MN Worgeccalea a ariswiatanan dates 635 . 23 F 3.19 Do. 
A 5 5 5, 950 1,740 o ‘2-8 URSIN eee 635 . 20 F 2.12 Do. 
et Mindvevetaueseccacebs 5 7 8, 650 1,740 an See: ._ Se ee 635 . 23 . 3.19 | Obstruction. 
2 aera 5 5 5,950 | 1,740 eg eee EE Se eae 635 a) FF 2.12 Do. 
Be | Weenvanvesvesweees 7 73 10,950 | = 1,525 30-A |..... Wa to nace ic amine eae 1,045 .41| V 3.20 | Drop. 
BN i eaivicssvanswewrcws 74 74 10, 950 1,525 30-A |..... | LASER a RE ENA Se 1,045 41 V 3.20 | Obstruction. 
ll See 74 74 10, 950 | 1,710 30-B |..... OD vac nin kabedencanowacceee 1, 225 30} V 3.20 | Drop. 
BES Soin micas deadnees 74 73 10, 950 | 1,710 St ae | EO at Rs Bee ene ns 1, 225 .30) V 3.20 | Obstruction. 
io ja 7} 74 10, 950 1,672 15 RN ia a 5 wing win hoengecne eae 1,190 41 V 3.20 | Drop. 
4 ES ee 7 7 10, 950 | 1, 672 Se ions IRE SER eee ae 1,190 41 V 3.20 | Obstruction. 
A SS ee 7h 74 10, 959 | 1, 606 th _ ., SES ee nee ee 1, 123 41 V 3.20 | Drop. + 
BRL Bivivenrevsnawannacce 73 7h 10, 950 | 1, 606 ah ees: Whe se oe ee 1, 123 41 V 3.20 | Obstruction 
it =r 74 7h 10, 950 1,720 MR eee Rican in escea vacswnn weacsies 1, 235 .33| V 3.20 | Drop. 
te eee 7 74 10, 950 1,720 a lisse See Ea, 1, 235 33 Vv 3.20 | Obstruction. 
i = eee eee 74 10 13, 250 1,720 "ee ee «NEE EAR Raa 1, 235 381 Vv | 3.64 | Drop. 
aa el See ee 7 10 13, 250 1,720 40 WR inicaasaiadacssdnnasise oe 1,235 oa ow 3.64 | Obstruction. 
RE ee eettenwanuda sen 74 7} 10, 950 1,590 ae eee RG acetic cower ett 1,109 50| V 3.20 | Drop. 
Ae ee 74 74 10, 950 1,599 a eee EE SE es ee 1, 109 50 V 3.20 Obstruction. 
tb See ee 7h 10 13, 250 1,590 Se Pe (EER en ee 1,109 16 V 3.64 | Drop. 
PP iiwrsrewacaazadans 7} 10 13, 250 1,590  ececa | RRR ee ade 1,109 561 V 3.64 | Obstruction. 
PE edenaahaueedunked 74 74 10, 950 1,500 a eee MGS oses ta creelou tema 1,017 29 Vv 3.20 | Drop. 
tf Seas 74 7 10, 950 1,500 a tee Me en ee Soe 1,017 29 V 3.20 | Obstruction. 
eee 7 10 13, 250 1, 500 a Pee MoCo de nadeva dwn vacnacaes 1,017 .32| V 3.64 | Drop. 
le, ee 7h 10 13, 250 1,500 a, Sete | AS at 1,017 32! V 3.64 | Obstruction. 
Sees 2 2 3, 300 910 47 CN on ae seo ain de iawee acces 340 64 E 2.70 | Drop. 
1S SRE ara 2 2 3, 300 910 ee eee __ BS ee 340 64 E 2.70 | Obstruction. 
MME Midis te aenccadce esa 2 3 3, 900 910 m jean os A eee eee 340 70 E 3.19 | Drop. 
BN iaia aku dcteenccekeas 2 3 3, 900 910 Ae... hci | EES ee 340 70; E 3.19 | Obstruction. 
st per 7h 7} 10, 950 1,528 ni Greene ae 1,045 37) V 3.20 | Drop. 
: | See 7 73 10, 950 1,528 oe te he a oan so rien 1,045 ai & 3.20 | Obstruction. 
1 eee 3-3} 24 3, 450 1,822 1-5 |..... 0 Ee ae 646 .41| D 1.44 | Drop. 
A: ae 3-34 24 3, 450 1, 822 oS 2. Bs oC bcgtewantraschwwewales 646 41 D 1.44 | Obstruction. 
BE eiiisns cake aes wens 3-34 4\ 5, 300 1,822 BP lnenes GS worckeces-eseteeveneecass 646 0) BD 2.20 | Drop. 
WL Wiad cen cataduowccunde 3-34 4} 5, 300 1, 822 B-B | ss.<0 SNe Tae ere | eileen ay 646 50 D 2.20 , Obstruction. 
1 With cushion wheel 


being to furnish an additional cushion between the 
felloe at the end of the spokes and the rim of the solid 
rubber tire. All of this necessitated a very heavily 
constructed wheel, making the weight much greater 
than that of the ordinary rigid wooden wheel. The 
tests of these wheels just described are shown in figures 
4 to 6, inclusive. They are designated by the numbers 
39-A, 39-B, 39-C, 11—A, and 11-—B, and the wheels are 
distinguished in the photographs by the same numbers. 
The other wheel used in the test is shown in the photo- 


graphs and is designated as No. 33. This wheel was 


so constructed that there were six solid soft-rubber 
cushions carried in the supporting rims in place of the 
ordinary spokes. This wheel seemed to be very much 
more flexible than the other two. 

Referring to figure 6, showing the comparison oi 
tires and cushion wheels on a large 74-ton truck carr) 
ing full load, it should be noticed that the test» 
designated by the curves 39—A, 39—-B, and 39-C, show 
in their average results very little or no practical advan 
tage over the ordinary solid wheel carrying the sam 


(Continued on page 23.) 
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" y Spri s. 
Sprung |Unsprung pring 
weight weight \\ 
i . eight of Defor- Deflec- 

aaa yg stong one rear mation tion Type of test. 
wheel wheel No. Kind. wheel due to No. due to 

(Mg.) tenn ) with wheel sprung 

oe i tires, load. weight. 


Capacity Load. 


Tons. Tons. Pounds. | Pounds. Pounds, Inches. Inches. 
3-2 ; 3, 450 785 


, 18% Cushion. : 610 1.44 Drop. 
5, 300 , 780 3 10. 610 a 2. 20 Be 
3,450 785 25 ' : 610 
5, 300 | 785 28 ; 610 
3, 450 770 36 : ale eins 591 
5, 300 .770 36 Scceiciaisie’s ais 591 
3, 450 ,770 35 Bislesiws aoe 591 
5, 300 770 36 : iba wr wis 591 
1,150 | , 840 11-A Pe. ‘ 664 


~) 


Obstruction. 
20 | Do. 


44 tis, 
20 do. 
44 | Obstruction. 
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THOUSAND POUNPS 
N 


Chart 
No. 


cS) 


a 


Truck. 


Capacity. 


Load. 


Tons. 


CN 
we 


) 


WwWrownthy 


rr 


| Sprung Unsprung 


feat 
| Pounds. Pounds. 


| 
| 
| 
} 
} 


weight 
on one 
Tear 
wheel 
(Mg.). 


5, 300 
3, 450 
1, 150 
5,300 
3, 450 
3,300 
3, 900 
3,300 
3, 900 


weight 
on one 
rear 
wheel 
(mg.). 


1, 840 
1,840 
1,840 
1,840 
1, 840 
970 
970 
970 
970 


Tires. 


Kind. 


ce“ 


| Weight of 
one rear 
wheel 
with 
tires. 


Pounds. 
664 
664 
664 
664 
664 
395 


Defor- 


mation 
due to 
wheel 
load. 


Inches. 





Springs. 
Deflec- 
tion 
No. due to 
sprung 
weight. 
Inches. 
D 2. 20 
D 1.44 
D -48 
D 2.3 
D 1.44 
E 2.70 
E 3.19 
E 2.70 
FE 3.19 











Type of test. 


ie 
0. 


Obstruction. 
Do. 
Do. 
_—,. 





0. 
Obstruction. 
Do. 
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to tot bth 
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CON WSN WNWH 


toto 


76799—-21—_—_-2 


Sprung Unsprung 
weight 
on one 


Tear 


wheel 
(mg.). 


Pounds. | Pounds. 


1, 000 
1,000 
1,000 
1, 000 
1, 025 
1,025 
1,025 
1,025 
1, 100 


Tires. 

Weight of 

one rear 

; wheel 

Kind. with 

tires. 

Pounds 
| Eee 420 
ee 420 
SS See 420 
eae 420 
ee 457 
Me | Neer See 457 
a ee 457 
ae | Sr en 457 
| ee 516 


Defor- 
mation 
due to 
wheel 
load. 


3. 


42 





Springs. 


Deflec- 
tion 
due to 
sprung 
weight, 


Inches. 


2.70 
3.19 
2.70 
3.19 
2.70 
3.19 
2.70 
3.19 | 
1.02 





THOUSAND POUN?S 
ge gor 8 8 


8 


: . Tires. Springs. 
Sprung |Unsprung Z | 
weight | weight Weight of} Defor- | | Deflec- 
Truck. Capacity.| Load. = veg Mecha onerear | mation tion Type of test 
Bi Bl No. Kind. wheel dueto | No. | dueto 
(Me) Gace’) with wheel sprung 
We g-). tires. load. weight. 


Chart! 
No. 


Tons. Tons. Pounds. | Pounds. | Pounds. | Inches. Inches. 
- , 3,300 1, 100 33-A | Solid a danas Ooeeo nae 516 50 2. 70 oe. 
3, 900 1, 100 33-A |... 516 7 .19 do. 
1, 250 , 100 516 .02 | Obstruction. 
3,300 100 516 2.70 Do. 
3, 900 100 516 Do. 
8, 650 , 920 812 Drop. 
&, 650 , 920 812 Obstruction 
&. 650 , 920 890 Drop. 
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Wursrno toto tot 
sIs1sIa to 
te 
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Nv 


fo 
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Springs. 
Sprung Unsprung 
weight weight 
Chart Picasa ae on one on one Weight of Defor- Deflec- Pitas 
No. Truck. Capacity. Load. rear rear one rear | mation tion Pype of test. 
wheel wheel No. Kind. wheel due to No. due to 
(Mg.). (mg.). with wheel sprung 
tires. load. weight. 


Tons. Tons. Pounds. | Pounds. Pounds. Inches. Inches. 
8, 650 1,920 bs anaes SOO ol . 3.19 
1,790 7 680 2 . 3.19 

1,790 680 ; ‘i 2.12 

, 790 680 “a ° 3.19 Drop. 

, 790 680 : . 2.12 Do. 

, 740 635 . 23 0 3.19 Do. 


wee 


Obstruction. 
Do. 
Do. 


srorsiorsisl 
he 


o 
tor 





a 


i) 


° 


0 
a 
: 
a 
z 
< 
ro) 
> 
E 





Springs. 
Sprung Unsprung 
weight weight 
‘L Rieti , on one on one Weight of Defor- Deflec- eae ‘al 

Truck. Capacity., Load. rear rear one tear | mation tion Type of test. 

wheel wheel No. Kind. wheel dueto | No. dueto 

(Mg.). (mg.). with wheel sprung 

tires. load. weight. 


J 


Pounds. Pounds. Inches. Inches. 
5,950 1, 74 26 . 335 . 20 . 2.12 Drop. 
&, 650 , 7! 26 1 535 oa 2 Obstruction. 
5,950 7 26 33% <a ae Do. 
10, 950 52! 39-A 5 4 3. Drop. 
10, 950 25 39-A , 045 : 3. : Obstruction. 
10, 950 7 39-B | 225 j Drop. 


175 | / 
176 | 
177 
178 
179 
180 


woo 


~I-J-] 
were ee 





6 
4 


g 
z 
> 
& 
2 0 
< 
a 
> 
° 
x 
- 





Sprung ‘Unsprung 


| weight | weight 
ee | | on one on one 
Truck. Capacity. Load. rear sites 
wheel wheel 
| | (Mg.). | (mg.). 
| 
| | 
a’ —__—_|___— 
Tons. | Tons. | Pounds. | Pounds. 
| eee 7h | 74 |. 10,950) 1,710 | 
Be Bact 7% | 73 | 10,950) 1,672 
eae 7h | 7h 10,950 | = 1,672 | 
Nees ew, 7 | 7} | 10,950} 1,606 | 
_ Eee 7 | 7% | 10,950 1, 606 | 
Na ES, 7} | 7} | 10,950] 1,720 | 


Tires. 

Weight of 
one rear 

Kind, wheel 

with 

tires. 
Pounds. 
DO” Ee tr eee eee 1, 225 
| SS RR ee ee se 1, 190 
lpaces ea cGeidncendccstuceeee 1,190 
\QURxa bc nap hesacusswncende 1, 123 
ape | SES Bae ee Ore ee 1,123 
ae We wecwaccenateuawenembea 1, 235 


Defor- 
mation 
due to 
wheel 
load. 


Inches. 


Springs. 


No. 


Vv 
Vv 


Deflec- 
tion 
due to 
sprung 
weight. 


Inches. 
3.20 
3.20 
3.20 
3. 20 


3. 20 | 


3.20 





Type of test. 


Obstruction. 
Obstruction. 


Drop. 
Obstruction. 
Drop. 
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THOUSAND POUNDS 
So 


es # $ 








" Springs. 
Sprung Unsprung 
| weight weight 
Truck. Capacity Load. on one on one Weight of | Defor- Deflec- Teno of test 
rear rear onerear miatior tion ad 
wheel wheel Kind. wheel due to No. due to 
(Mg.). (mg.). with wheel sprung 
tires. load weight. 


Chart 
No. 


Tons. Pou nds. Pou nds. Pounds. Inches. Inches. 
ig 1,720 thie kee 235 3.20 Obstruction. 
3, 2: , 720 3.64 Drop. 
.3S 3.64. Obstruction. 
3 
5. 


! 38 
13, 250 1, 
10,950 1, 59 
10, 950 1,5 
13, 250 1 


~J*]sI-1-1°) 
perererertre reer er 


a) 3.20) Drop. 
. 50 3.20 > Obstruction. 
aH 64, Drop. 








a 


2 


& 


0 
Q 
z 
> 
) 
o 
z 
zo 
a 
> 
3 
p 4 
- 


Truck. 


Capacity. 


Tons. 


Rh e131 +11%) 


rer 


tom toe 


Load. 


Sprung 
weight 
on one 
rear 
wheel 
(Mg.). 


Pounds. 
13, 250 
10, 950 
10, 950 
13, 250 
13, 250 

3, 300 


Unsprung 


weight 
on one 
rear 
wheel 
(mg.). 


Pounds. 
1, 590 

1, 500 

1, 500 

1, 500 

1, 500 
910 


PER HOUR 


Solid. . 


Cushion... 


Tires. 


Kind. 


Weight of 

one rear | mation 
wheel due to 
with wheel 
tires. load. 


Defor- 


Pounds. Inches. 
1,109 | 0. 56 
1,017 | 
1,017 | 
1,017 | 
1,017 | 

340 | 


Springs. 


Deflec- 
tion 
due to 
sprung 
weight. 


Inches. 
3. 64 
3. 20 
3. 20 
3. 64 
3. 64 


Type of test. 


Obstruction. 
Drop. 
Obstruction. 
Drop. 


| Obstruction, 
70 | 


Drop. 





nN 
z 
2 
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Chart 


No. | Truck. 

199 Hat aie endiceawates 
IE Pi nicleisrabusnslrees os 
oS ee 
a ee: 
- Sf Rares 
. of eee 
2 | A eee ere 
206 > pamuseesueieiewues 


207 


1 With cushion wheel. 


Tons. 
‘ 


Capacity. 


~] 


wewts 
WwwwsI-Itwe 
ar oe tor tae 


Load. 


Tons. 


me ODO IAI CO 
Wee ir ie ee 


Sprung 
weight 
on one 
rear 
wheel 
(Mg.). 


Pounds, 


Unsprung 
weight 
| on one 
rear 
wheel 
(mg.). 


Pounds. 
910 

910 
910 
1,528 
1,528 
1,822 
1,822 
1,822 
1, 822 


Tires. 


Kind. 


Weight of 
one rear 
wheel 
with 
tires. 


Pounds. 





Springs. 
Defor- Defiec- 
mation tion Type of test. 
dueto _ No. dueto | 
wheel sprung 
load. weight. | 
Inches. Inches. | 
0.64 | E 2.70 | Obstruction. 
.70 E 3.19 L 
.700|} E 3.19 | Obstruction. 
.37| V 3.20 | Drop. 
tt V 3.20 | Obstruction. 
-41; D 1.44 rop. 
| BD 1.44 | Obstruction. 
- 50 D 2. 20 2 
-50| D 2.20 | Obstruction. f 
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THE FEDERAL HIGHWAY ACT. 


HE Federal Highway Act, approved by Presi- 
dent Harding November 9, appropriates $75,- 
000,000 as Federal aid for road construction in 

the various States, and $15,000,000 for the construc- 
tion of roads and trails in and adjacent to the national 
forests. The sum of $25,000,000 is made available 
immediately for Federal-aid roads and the balance of 
$50,000,000 becomes available on January 1, 1922. Of 
the forest road appropriation $5,000,000 becomes avail- 
able immediately and $10,000,000 on July 1, 1922, the 
beginning of the next fiscal year. 

Under the terms of the act the Federal-aid money 
will be available to the States for two years after the 
close of the fiscal year for which the money is appro- 
priated. This provision is made to apply to the money 
appropriated under the previous act and its amend- 
ment as well as to the new appropriation. According 
to this provision the new appropriation must be ex- 


Apportionment of Federal 

















New apportion- 
ment immedi- 
ately available. 


pended by June 30, 1924, and the time allowed for the 
expenditure of the balance of the previous appropri- 
ation which remains in some States is extended to 
June 30, 1923. The forest road appropriation is avail- 
able until expended. 


METHOD OF DISTRIBUTION SLIGHTLY CHANGED. 


Not more than 24 per cent of the appropriation for 
Federal aid may be deducted by the Secretary of Agri- 
culture for the purpose of administering the provisions 
of the act and for highway research. 

The balance of the appropriation is to be apportioned 
among the States in a manner similar to that which 
was prescribed by the Federal aid act of 1916. The 
three factors governing the distribution remain as 
before—area, population, and mileage of rural delivery 
and star routes. Dividing the net appropriation into 
three parts one-third is to be apportioned in the ratio 


aid under new and old acts. 


| 1 


Total apportion- | ‘Total apportion- 
mentunder | ment under 
old acts. new and old acts. 


Apportionment 
available 
Jan. 1, 1922. 


Total apportion- 
ment under 
new act. 

















ME orgie actauianaabetwesses Sedsahe pee ore pee Seeks Sawa anowns eae eee ena $517, 806. 89 $1, 035, 613. 78 $1, 553, 420. 67 $5, 776, 552. 58 $7,329, 973. 25 
gcc e Anahi ease aah a ast Sanam y als aie aie SIS RETA MGA CleR PASTE 351, 093. 81 702, 187. 63 1, 053, 281, 44 3, 771, 351. 69 4, 824, 633. 13 
REN ais aos ccacosoueaws 418, 047. 40 836, 094. 80 1, 254, 142, 20 4, 619, 929. 47 5, 874, 071. 67 
California 820, 699. 51 | 1, 641, 399. 02 | 2, 462, 098. 53 8, 384, 354. 57 10, 846, 453. 10 
I ne os an anos ae ib need camnehe ravadewacanaantakesaean eee 447, 058. 56 894, 117.13 | 1, 341, 175. 69 4, 780, 064. 14 6, 121, 239. 83 
Connecticut 160, 299. 26 320, 598. 52 | 480, 897. 78 1, 689, 324. 70 2,170, 222. 48 
Delaware 121, 875. 00 | 243, 750. 00 | 365, 625, 00 447, 654. 83 813, 279. 83 
oss iacos i cxavnccinmnienk canamnneeeenae awn tes akan eee ahaa ewes SoS an wee 295, 608. 56 | 591, 217. 13 | 886, 825. 69 3, 150, 112, 48 | 4, 036, 938. 17 
Nalini oa eterna eiajernss CRS Rie Sawelera hen Claw Se mien einw ela sis wiainls sine wale aaa ee eae 665, 985. 86 | 1,331, 971. 72 | 1, 997, 957. 58 7, 407, 578. 62 | 9, 405, 536. 20 
Ms oe rindatancacocancema dacncaena hema eras eeae ae awae was taaeniacaeneoel 312, 845. 56 | 625, 691. 12 | 938, 536. 68 3, 360, 388. 86 | 4, 298, 925, 54 
NE es cap casnasqun neciscesumn alesmeesiatl adles Ones WAS OAR ua See wees | , 082, 093. 69 | 2, 164, 187. 38 | 3, 246, 281. 07 12, 024, 266. 97 15, 270, 548. 04 
PS ios vaca aanscwie Sane nenuueekeedes dues eT wa eees Wa aaaeetemetawatecene 652, 951. 80 1, 305, 903. 61 | 1, 958, 855. 41 7, 415, 292. 61 9, 374, 148. 02 
ORISA Ae ae SOT Ree eee oy Me re re A eee ee en Pe er eee | 700, 957. 58 1, 401, 915. 16 | 2, 102, 872. 74 7, 939, 343. 14 10), 042, 215. 88 

I ire aa case ena Sidi s ico dias DEW eae Wane F< onda eS ORs TERT RENEE 700, 760. 50 1, 401, 521. 01 2, 102, 281. 51 7, 895, 309. 07 9, 997, 590. 58 
INNS Si rn. a: 5S or Saga ae ae aiglalas oe Sais Si SAEED eae ee ere 472. 392. 89 944, 785. 79 1, 417, 178. 68 5, 370, 064. 79 6, 787, 243. 47 
ac oe tid oun uain oo w edie nes me aaa een EE aw ea was eee on 332, 329. 88 664, 659. 76 | 996, 989. 64 3, 742, 524. 57 4,739, 514. 21 
ee | 231, 720. 08 463, 440. 17 | 695, 160. 25 2, 645, 963. 57 3, 341, 123. 82 
Maryland..... 213, 543. 00 427, 086. O1 640, 629. O1 2,390, 749. 07 3, 031, 378. 08 
Massachusetts | 365, 392. O1 730, 784. 03 1, 096, 176. 04 4, 052, 565, 09 5, 148, 741. 13 
Ne iasiarcsc etwas cocs cas vate he dawwisieseedpepeceioennresesancauvineas erat mes | 749, 844. 14 1, 499, 688. 29 2, 249, 532. 43 | 7, 961, 295. 55 10, 210, 827. 98 

| 

Meo siieo ca surn dina humlvwracidaltmmcktch mae erenee Nien ois Wee Cue Bae Res | 707, 865. 69 1,415, 731.38 2, 123, 597. 07 7, 815, 383. 02 9, 938, 980. 09 
Mississippi EF Re Renee ee er Re Pe ed ee per eee A eee 431, 635. 41 863, 270, 81 | 1, 294, 906. 22 4, 951, 542, 29 6, 246, 448. 51 
Ei oa ose a Recien ose dwadenncdeats nase Leneknce cues see mubanweseere se | 816, 042, 87 1, 632, 085. 75 2, 448, 128. 62 9, 322, 075.7! 11, 770, 204. 33 
0 NER EER Re cee eee ee ree ae ee Aaeiet, a Mee A Re - X 515, 628. 61 1, 031, 257. 21 1, 546, 885. 82 5, 498, 827.31 | 7, 045, 713. 13 
a Re ee re Ore aE Ee CR PR ee 527, 063. 17 1, 054, 126. 33 1, 581, 189. 50 5, 866, 761. 66 7, 447, 951. 16 
DR ead ooo cinivie RE Rea one wba caw HER ewlns ald case ase ee rea eo dakew sees neat 317, 812, 26 635, 624. 52 953, 436. 78 3, 527, 276.18 4, 480, 712. 96 
OS Ee re eet ISAS Rea! ee ame PE Meer 121, 875. 00 243, 750. 00 365, 625. 00 1, 143, 088. 99 1, 508, 713. 99 
PN es ia cia t coaive nists e wins a neensind cemeoeedNe alten tone aaa eee eens 314, 290. 32 628, 580. 63 942, 870. 95 3, 265, 299. 02 4, 208, 169. 97 
PE iio ec pocaaiauamut ee essd theca eee ates Sea oeaecaareaeaais 396, 607. 78 793, 215. 56 1, 189, 823. 34 4,389, 794. 61 5, 579, 617.95 
NN Seon SE did at win c cichile elds thie meee o's ae Foe be Ne SSRN E AT Eanes 1, 232, 149. 32 2, 464, 298. 65 3, 696, 447. 97 13, 688, 801. 67 17, 385, 249. 64 
North Carolina 569, 777. 97 1, 139, 555. 93 1, 709, 333. 90 6, 270, 690. 68 7, 980, 024. 58 
North Dakota.............- 388, 238. 14 776, 476. 28 1, 164, 714. 42 4, 222, 487. 70 5, 387, 202. 12 
Ne a eo oo knee b cicadiaceoesses seueeoee ae mere =e paeec suse sanneeenerns 941, 001. 35 1, 882, 002. 70 2, . 05 10, 202, 947. 71 | 13, 025, 951. 76 
35505 sa caabeadaseselanannpenl ak teaeuaiicemegennewesaeucemaceaner eon 584, 113.15 1, 168, 226. 29 1,7 9 6, 338, 245. 60 | 8, 090, 585. 04 
in hE REE Rea ee OO AM te CEN Peek < doce eee ee ee 394, 221. 30 788, 442. 60 i; 4, 332, 178. 26 | 5, 514, 842. 16 
Noo cutie cinninec nice neemee mew Smee nnUaleareicwaaperceceeee seen 1, 132, 984. 66 2, 265, 969. 31 3, 398, 953. 97 12, 632, 644. 29 | 16, 031, 598. 26 
ei a to isc sip ces aaam coe ine ae emr es eae eee Mane tT eeee 121, 875. 00 | 243, 750. 00 365, 625. 00 641, 166.13 | 1, 006, 791. 13 
ood caw iininuigiade caialauae meuimattaiine sense aneswecamecalemeceade 353, 745. 78 707, 491. 56 1, 061, 237. 34 3, 946, 617. 50 5, 007, 854. 84 
IN osc en nahin ec cakinicn see cunion se RA Cun Ok cme sueaeiate 401, 353. 44 802, 706. 87 1, 204, 060. 31 4, 452, 883. 04 5, 656, 943. 35 
ee eae ves aalonaet dae eeeuaT ae Menno en ba tixslemustnraiesosipae es 549, 230. 75 1, 098, 461. 49 1, 647, 692. 24 6, 228, 137. 98 7, 875, 830. 22 
Ee rene tee tae ap ar Pe OE i SI Te a 1, 475, 057. 47 2,950, 114. 94 4,425, 172.41 16, 100, 404. 77 20, 525, 577. 18 

MR voc nor: «ols Wok ae el Ce uanights Segal ceca tat ke cleeaenGe eoae Halt 283, 139. 07 566, 278. 14 849, 417. 21 3, 117, 206. 38 3, 966, 623. 59 
oooh a sora aoe Sowa sheescinoted oon ae aeaedina cues ere ae eens 121, 875. 00 243, 750. 00 365, 625. 00 1, 242, 103. 73 1, 607, 728. 73 
io Sco eae scateewiboneeertabmwas paalt paca cewek easener sean awe 485, 609. 49 971, 218. 98), 1, 456, 828. 47 5, 451, 730. 28 | 6, 908, 558. 75 
EE SS WS 5 SE ie leat Bae CR A Ae ee 367, 903. 26 735, 806, 51 1, 103, 709. 77 3, 971, 675. 83 5, 075, 385. 60 
IRR occ ces re aie te en oe a een aeiehics ute ie ece Roane 267, 453. 26 534, 906. 51 802, 359. 77 2,922, 504. 45 | 3, 724, 864. 22 
ME Bie ass cs ois aos Sn vb Se ee eee Soe waclen Dane Wen eokeate sen et ees 631, 605. 29 1, 263, 210. 57 1, 894, 815. 86 7, 004, 280. 67 8, 899, 096. 53 
i SEE SE ER REESE I Heel S St =: oe re ENE a cee ee! 311, 539. 21 623, 078. 42 934, 617. 63 3,378, 558. 17 4,313, 175. 80 
Noo wad Secmeanboncas oun wate aeeaubsowege Siew dees vanencaasanesaes 24, 375, 000. 00 48, 750, 000. 00 73, 125, 000. 00 339, 875, 000. 00 


266, 750, 000. 00 | 
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which each of these factors in each State bears to their 
total for the United States. 

A new provision is that no State shall receive less 
than one-half of one per cent of the year’s appropria- 
tion. This stipulation will increase the amount which 
would otherwise be received by 4 of the smaller States— 
Delaware, New Hampshire, Rhode Island, and Ver- 
mont. 


THE APPORTIONMENT TO THE STATES. 


After deducting the administrative allowance the 
amount available for immediate apportionment is $24,- 
375,000; that which becomes available on January 1 
is $48,750,000 making a total of $73,125,000. The 
apportionment of these sums to the several States and 
the amounts apportioned under the previous acts are 
given in the table. 


UNITED STATES’ SHARE LIMITED TO 50 PER CENT EXCEPT 
IN PUBLIC LAND STATES. 


The participation of the United States in any one 
road project is limited to 50 per cent of the total esti- 
mated cost except in those States containing unap- 
propriated public lands in excess of 5 per cent of all 
lands in the State. For these States the special provi- 
sion is made that the Government may participate to 
the extent of 50 per cent plus a percentage of the total 
estimated cost equal to one-half of the percentage 
which the area of the public lands bears to the total 
of the State. As a general rule the Governments par- 


ticipation is limited to $20,000 per mile, but for the 


public-land States this amount may be increased in 
proportion to the increased percentage of Federal aid 
authorized. The provisions with respect to these 
States are made to apply to all unobligated funds ap- 
propriated by the previous acts and also to payments 
for approved projects upon which actual construction 
had not begun June 30, last. The States which 
benefit from these provisions are given in the table 
below, together with the maximum limit of Govern- 
ment participation allowed by the act. 


Proportion of cost of projects to be paid by Government. 


| a | 
Paid by 


Paid by 
State. Govern- State. Govern- 
ment, | ment. 

WMS o-oo nc venseotaers Oh V9 1 Nevada... 2625522505. Scale 87. 23 
SE arr Se a 61.51 
EEE re i  e _.. Se 61, 14 
ES anclacaaunusexausedes 58.02 || Utah..... baiietbnaie ia Sunes ie 74.85 
RN iia inde daagierk saine wrwoe 53. 04 | ME os priiedhscesaieet 64. 65 


FEDERAL FUNDS MUST BE MATCHED BY FUNDS UNDER 
STATE CONTROL. 


The funds to match the Government’s contribution 
may be raised by the States or by any political or other 
subdivision of the States, but if the funds of a country 
or other local subdivision are to be used the new act 
requires that they shall be paced under the direct con- 


trol of the State highway department. No project is 
to be approved in any State until the State has made 
provision for the money required to match the State’s 
share of the Federal appropriation and to maintain thi 
roads built with the joint fund, except that where thx 
laws of the State will not permit it to make such provi 
sion, the Secretary of Agriculture may continue t 
approve projects for three years. 


MONEY TO BE SPENT ON A CONNECTED SYSTEM. 


The new appropriation is to be expended upon 
definite connected system of highways in each Stat: 
limited in extent to 7 per cent of the total mileage o| 
highways in the State. This system is to be divide: 
into two parts; the first, to include the more importani 
roads which are to be known as the primary or inte: 
state highways, is to contain not more than three-sey- 
enths of the mileage in the system. The second part 
will include the secondary or intercounty highways 
which will make up the balance of the system. 

These systems are to be designated by the State 
highway departments, but the Secretary of Agriculture 
is given authority to require modifications or revisions 
of the systems as selected. Until the States have had 
an opportunity to select their systems the Secretary 
will continue to approve new projects submitted if there 
is ground for reaonable anticipation that the projects 
submitted will be come a part of the system when it is 
selected. 

When a State has made provision for the completion 
and maintenance of a system equal to 7 per cent of its 
total highway mileage the act provides that an addition 
may be made to the mileage of the primary and sec- 
ondary systems which will give such States finally a 
system which will include more than 7 per cent of their 
total road mileage. 

The act contemplates that the primary or interstate 
system and the secondary or intercounty system wil! 
be built up concurrently. One of its sections pro- 
vides that not more than 60 per cent of the Federal aid 
allotted to a State may be expended upon the inter- 
state system except with the joint approval of the State 
highway department and the Secretary of Agriculture. 


TYPE AND WIDTH REQUIREMENTS. 


New phraseology is introduced into the bill in the 
section which defines the requisite character of the 
Federal aid roads. Instead of the term “substantial” 
used in the first act the new act requires explicitly that 
only durable types of surface and kinds of materia! 
shall be adopted as will meet the existing and probab! 
future traffic needs and conditions, consideration being 
given to peculiar local conditions. 

This provision will not alter the policy heretofor 
followed by the Department of Agriculture. Its effe: 
is to strengthen the position wisely taken by the Secr: 




















tary several years ago in the construction which he 
placed upon the word “‘substantial”’ in the previous act. 

An entirely new provision, however, is contained in 
the requirement as to width. After stating in general 
terms that the highways to be constructed hereafter 
must have right of way and surface of adequate width, 
the act lays down the definition of adequacy for the 
surface by requiring that it shall not be less than 18 
feet wide. Exceptions to this rule may be made if, in 
the opinion of the Secretary of Agriculture, it is im- 
practicable to construct an 18-foot pavement by reason 
of physical conditions, excessive costs, probable traffic 
requirements, or legal obstacles. 


HEAVY PENALTY FOR FAILURE TO MAINTAIN. 


In harmony with the spirit of President Harding’s 
first message to Congress, in which he deprecated the 
failure to give proper attention to the roads after the 
construction is completed so as to keep them con- 
stantly in condition to render service, the new act lays 
a heavy penalty upon failure to maintain the roads 
which are to be constructed under it. It defines 
“maintenance” in its broadest sense as ‘the constant 
making of needed repairs to preserve a smooth-surfaced 
highway.” To insure that each highway aided by the 
Government will receive that kind of maintenance it 
provides that the Secretary of Agriculture shall serve 
notice upon any State which allows a road to suffer for 
lack of maintenance. If within 90 days after the notice 
is served the proper attention has not been given to the 
road, the Secretary is authorized to proceed to maintain 
it himself and to charge the cost against the Fede al 
funds allotted to the State. What is more, ): is 
ordered to refuse to approve any other project in the 
State until the amount spent for maintenance of the 
project in question has been reimbursed by the State. 
When the money is paid back it is not to be returned to 
the State’s allotment of the appropriation, but is to be 
reapportioned among all the States, so that the de- 
linquent State will lose all but a small portion. 


] 


THE TERMS OF THE ACT. 


The terms of the act are as follows: 


AN ACT Toamend the Act entitled “ An Act to provide that the United States shall 
aid the States in the construction of rural post roads, and for other purposes,’’ 
approved July 11, 1916, as amended and supplemented, and for other purposes. 


Be it enacted by the Senate and House of Representatives of the. 
United States of America in Congress assembled, That this Act may be 
cited as the Federal Highway Act. 

Sec. 2. That, when used in this Act, unless the context indicates 
otherwise— 

The term ‘‘ Federal Aid Act” means the Act entitled ‘‘An Act to 
provide that the United States shall aid the States in the construc- 
tion of rural post roads, and for other purposes,’’ approved July 11, 
1916, as amended by sections 5 and 6 of an Act entitled ‘“‘An Act 
making appropriations for the service of the Post Office Department 
for the fiscal year ending June 30, 1920, and for other purposes,”’ 
approved February 28, 1919, and all other Acts amendatory thereof 
or supplementary thereto. 

The term “highway” includes rights of way, bridges, drainage 
structures, signs, guard rails, and protective structures in connec- 
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tion with highways, but shall not include any highway or street in 
a municipality having a population of two thousand five hundred 
or more as shown by the last available census, except that portion 
of any such highway or street along which within a distance of one 
mile the houses average more than two hundred feet apart. 

The term ‘‘State highway department” includes any State depart- 
ment, commission, board, or official having adequate powers and 
suitably equipped and organized to discharge to the satisfaction of 
the Secretary of Agriculture the duties herein required. 

The term ‘“‘maintenance” means the constant making of needed 
repairs to preserve a smooth-surfaced highway. 

The term ‘‘construction” means the supervising, inspecting, actual 
building, and all expenses incidental to the construction of a highway 
except locating, surveying, mapping, and costs of rights of way. 

The term ‘“‘reconstruction” means a widening or a rebuilding of 
the highway or any portion thereof to make it a continuous road, and 
of sufficient width and strength to care adequately for traffic needs. 

The term ‘‘forest roads’? means roads wholly or partly within or 
adjacent to and serving the national forests. 

The term ‘‘State funds” includes for the purposes of this Act, 
funds raised under the authority of the State, or an: political or 
other subdivision thereof, and made available for expenditure under 
the direct control of the State highway department. 

Sec. 3. All powers and duties of the Council of National Defense 
under the Act entitled ‘‘An Act making appropriations for the 
support of the Army for the fiscal year ending June 30, 1917, and for 
other purposes,’’ approved August 29, 1916, in relation to highway 
or highway transport, are hereby transferred to the Secretary of 
Agriculture, and the Council of National Defense is directed to turn 
over to the Secretary of Agriculture the equipment, material, supplies, 
papers, maps, and documents utilized in the exercise of such powers. 
The powers and duties of agencies dealing with highways in the 
national parks or in military or naval reservations under the control 
of the United States Army or Navy, or with highways used prin- 
cipally for military or naval purposes, shall not be taken over by the 
Secretary of Agriculture, but such highways shall remain under the 
control and jurisdiction of such agencies. 

The Secretary of Agriculture is authorized to cooperate with the 
State highway departments, and with the Department of the Interior 
in the construction of public highways within Indian reservations, 
and to pay the amount assumed therefor from the funds allotted or 
apportioned under this Act to the State wherein the reservation is 
located. 

Src. 4. That the Secretary of Agriculture shall establish an 
accounting division, which shall devise and install a proper method 
of keeping the accounts. 

Src. 5. That the Secretary of War be, and he is hereby, authorized 
and directed to transfer to the Secretary of Agriculture, upon his 
request, all war material, equipment, and supplies now or herein- 
after declared surplus from stock now on hand and not needed for 
the purposes of the War Department but suitable for use in the 
improvement of highways, and that the same shall be distributed 
among the highway departments of the several States to be used in 
the construction, reconstruction, and maintenance of highways, 
such distribution to be upon the same basis as that hereinafter 
provided for in this Act in the distribution of Federal-aid fund: 
Provided, That the Secretary of Agriculture, in his discretion, may 
reserve from such distribution not to exceed 10 per centum of such 
material, equipment, and supplies for use in the construction, 
reconstruction, and maintenance of national forest roads or other 
roads constructed, reconstructed, or maintained under his direct 
supervision. 

Sec. 6. That in approving projects to receive Federal aid under 
the provisions of this Act the Secretary of Agriculture shall give 
preference to such projects as will expedite the completion of an 
adequate and connected system of highways, interstate in character. 

Before any projects are approved in any State, such State, through 
its State highway department, shall select or designate a system of 
highways not to exceed 7 per centum of the total highway mileage 
of such State as shown by the records of the State highway depart- 
ment at the time of the passage of this Act. 

Upon this system all Federal-aid apportionments shall be 
expended. 

Highways which may receive Federal aid shall be divided into 
two classes, one of which shall be known as primary or interstate 
highways, and shall not exceed three-sevenths of the total mileage 
which may receive Federal aid, and the other which shall connect 
or correlate therewith and be known as secondary or intercounty 
highways, and shall consist of the remainder of the mileage which 

may receive Federal aid. 

The Secretary of Agriculture shall have authority to approve in 
whole or in part the systems as designated or to require modifica- 
tions or revisions thereof: Provided, That the States shall submit 
to the Secretary of Agriculture for his approval any proposed revi- 
sions of the designated systems of highways above provided for. 


) 
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Not more than 60 per centum of all Federal aid allotted to any 
State shall be expended upon the primary or interstate highways 
until provision has been made for the improvement of the entire 
system of such highways: Provided, That with the approval of any 
State highway department the Secretary of Agriculture may ap- 
prove the expenditure of more than 60 per centvm of the Federal 
aid apportioned to such State upon the primary or interstate high- 
ways in such State. GF 

The Secretary of Agriculture may approve projects submitted by 
the State highway departments prior to the selection, designation, 
and approval of the system of Federal-aid highways herein provided 
for if S may reasonably anticipate that such projects will become a 
part of such system, 

Whenever provision has been made by any State for the comple- 
tion and maintenance of a system of primary or interstate and 
secondary or inter-county highways equal to 7 per centum of the 
total mileage of such State, as required by this act, said State, 
through its State highway department, by and with the approval 
of the Secretary of Agriculture, is hereby authorized to add to the 
mileage of primary or interstate and secondary or intercounty 
systems as funds become available for the construction and main- 
tenance of such additional mileage. 

Src. 7. That before any project shall be approved by the Secre- 
tary of Agriculture for any State such State shall make provisions 
for State funds required each year of such States by this act for 
construction, reconstruction, and maintenance of all Federal-aid 
highways within the State, which funds shall be under the direct 
control of the State highway department. 

Sec. 8. That only such durable types of surface and kinds of ma- 
terials shall be adopted for the construction and reconstruction of 
any highway which is a part of the primary or interstate and second- 
ary or intercounty systems as will adequately meet the existing and 
probable future traffic needs and conditions thereon. The Secre- 
tary of Agriculture shall approve the types and width of construc- 
tion and reconstruction and the character of improvement, repair, 
and maintenance in each case, consideration heing given to the 
type and character which shall be best suited for each locality and 
to the probable character and extent of the future traffic. 

Sec. 9. That all highways constructed or reconstructed under the 
provisions of this act shall be free from tolls of all kinds. 

That all highways in the primary or interstate system constructed 
after the passage of this act shall have a right of way of ample width 
and a wearing surface of an adequate width which shall not be less 
than 18 feet, unless, in the opinion of the Secretary of Agriculture, 
it is rendered impracticable by physical conditions, excessive costs, 
probable traffic requirements, or legal obstacles. 

Sec. 10. That when any State shall have met the requirements of 
this act, the Secretary of the Treasury, upon receipt of certification 
from the governor of such State to such effect, approved by the 
Secretary of Agriculture, shall immediately make available to such 
State, for the purpose set forth in this act, the sum apportioned to 
such State as herein provided. 

Sec. 11. That any State having complied with the provisions of 
this act, and desiring to avail itself of the benefits thereof, shall by 
its State highway department submit to the Secretary of Agricul- 
ture project statements setting forth proposed construction or recon- 
struction of any primary or interstate, or secondary or intercounty 
highway therein. If the Secretary of Agriculture approve the 
project, the State highway department shall furnish to him such 
surveys, plans, specifications, and estimates therefor as he may re- 
quire; items included for engineering, inspection, and unforseen 
contingencies shall not exceed 10 per centum of the total estimated 
cost of its construction. That when the Secretary of Agriculture 
approves such survevs, plans, specifications, and estimates, he shall 
notify the State highway department and immediately certify the 
fact to the Secretary of the Treasury. The Secretary of the Treasury 
shall thereupon set aside the share of the United States payable 
under this act on account of such projects, which shall not exceed 
50 per centum of the total estimated cost thereof, except that in the 
case of any State containing unappropriated public lands exceed- 
ing 5 per centum of the total area of all lands in the State, the share 
of the United States payable under this act on account of such 
projects shall not exceed 50 per centum of the total estimated cost 
thereof plus a percentage of such estimated cost equal to one-half 
of the percentage which the area of the unappropriated public 
lands in such State bears to the total area of such State: Provided, 
That the limitation of payments not to exceed $20,000 per mile, 
under existing law, which the Secretary of Agriculture may make 
be, and thé same is hereby, increased in proportion to the increased 
percentage of Federal aid authorized by this section: Provided 
Jurther, That these provisions relative to the public-land States 
shall apply to all unobligated or unmatched funds appropriated by 
the Federal aid act and payment for approved projects upon which 


actual building construction work had not begun on the 30th day 
of Tune, 1921. 


Sec. 12. That the construction and reconstruction of the highways 
or parts of highways under the provisions of this act, and all con- 
tracts, plans, specifications, and estimates relating thereto, shall be 
undertaken by the State highway departments subject to the ap- 
proval of the Secretary of Agriculture. The construction and re- 
construction work and labor in each State shall be done in accord- 
ance with its.laws and under the direct supervision of the State 
highway department, subject to the inspection and approval of the 
Secretary of Agriculture and in accordance with the rules and 
regulations pursuant to this act. 

Sec. 13. That when the Secretary of Agriculture shall find tha: 
any project approved by him has been constructed or reconstructec 
in compliance with said plans and specifications, he shall cause t: 
be paid to the proper authorities of said State the amount set asid: 
for said project. 

That the Secretary of Agriculture may, in his discretion, from tim: 
to time, make payments on such construction or reconstruction a 
the work progresses, but these payments, including previous pa) 
ments, if any, shall not be more than the United States pro rat 
part of the value of the labor and materials which have been actuall 
put into such construction or reconstruction in conformity to sai: 
plans and specifications. The Secretary of Agriculture and th 
State highway department of each State may jointly determine a 
what time and in what amounts payments as work progresses sha! 
be made under this Act. 

Such payments shall be made by the Secretary of the Treasury) 
on warrants drawn by the Secretary of Agriculture, to such officia 
or officials or depository as may be designated by the State highway, 
department and authorized under the laws of the State to receiv: 
public funds of the State. 

Sec. 14. That should any State fail to maintain any highwa: 
within its boundaries after construction or reconstruction unde: 
the provisions of this Act, the Secretary of Agriculture shall then 
serve notice upon the State highway department of that fact, and 
if within ninety days after receipt of such notice said highway has 
not been placed in proper condition of maintenance, the Secretar) 
of Agriculture shall proceed immediately to have such highway) 
placed in a proper condition of maintenance and charge the cost 
thereof against the Federal funds allotted to such State, and shal! 
refuse to approve any other project in such State, except as herein 
after provided. 

Upon the reimbursement by the State of the amount expended 
by the Federal Government for such maintenance, said amount 
shall be paid into the Federal highway fund for reapportionment 
among all the States for the constructon of roads under this Act. 
and the Secretary of Agriculture shall then approve further projects 
submitted by the State as in this Act provided. 

Whenever it shall become necessary for the Secretary of Agricul- 
ture under the provisions of this Act to place any highway in a proper 
condition of maintenance the Secretary of Agriculture shall contract 
with some responsible party or parties for doing such work: Provided, 
however, That in case he is not able to secure a satisfactory contract 
he may purchase, lease, hire, or otherwise obtain all necessary) 
supplies, equipment, and labor, and may operate and maintain 
such motor and other equipment and facilities as in his judgment 
are necessary for the proper and efficient performance of his functions. 

Sec. 15. That within two years after this Act takes effect the 
Secretary shall prepare, publish, and distribute a map showing 
the highways at forest roads that have been selected and approved 
as a part of the primary or interstate, and the secondary or inter 
county systems, and at least annually thereafter shall publish sup- 
plementary maps showing his program and the progress made in 
selection, construction, and reconstruction. 

Sec. 16. That for the purpose of this Act the consent of the United 
States is hereby given to any railroad or canal company to convey 
to the highway department of any State any part of its right of way 
. other property in that State acquired by grant from the United 

tates. 

Src. 17. That if the Secretary of Agriculture determines that an) 
part of the public lands or reservations of the United States is reason 
ably necessary for the right of way of any highway or forest road or 
as a source of materials for the construction or maintenance of any 
such highway or forest road adjacent to such lands or reservations, 
the Secretary of Agriculture shall file with the Secretary of the 
department supervising the administration of such land or reserva- 
tion, a map showing the portion of such lands or reservations which 
it is desired to appropriate. 

If within a period of four months after such filing the said Secre- 
tary shall not have certified to the Secretary of Agriculture that th: 
proposed appropriation of such land or material is contrary to the 
public interest or inconsistent with the purposes for which such 
land or materials have been reserved, or shall have agreed to th: 
appropriation and transfer under conditions which he deems neces- 
sary for the adequate protection and utilization of the reserve 
then such land and materials may be appropriated and transferred 











to the State highway department for such purposes and subject to 
the conditions so specified. 

If at any time the need for any such lands or materials for such 
purposes shall no longer exist, notice of the fact shall be given by 
the State highway department to the Secretary of Agriculture, 
and such lands or materials shall immediately revert to the control 
of the Secretary of the department from which they had been ap- 
propriated. 

Sec. 18. That the Secretary of Agriculture shall prescribe and 
promulgate all needful rules and regulations for the carrying out of 
the provisions of this Act, including such recommendations to the 
Congress and the State highway departments as he may deem neces- 
sary for preserving and protecting the highways and insuring the 
safety of traffic thereon. 

Sec. 19. That on or before the first Monday in December of each 
year the Secretary of Agriculture shall make a report to Congress, 
which shall include a detailed statement of the work done, the 
status of each project undertaken, the allocation of appropriations, 
an itemized statement of the expenditures and receipts during the 
preceding fiscal year under this Act, an itemized statement of the 
traveling and other expenses, including a list of employees, their 
duties, salaries, and traveling expenses, if any, and his recommenda- 
tions, if any, for new legislation amending or supplementing this 
Act. The Secretary of Agriculture shall also make such special 
reports as Congress may request. 

Sec. 20. That for the purpose of carrying out the provisions of 
this Act there is hereby appropriated, out of the moneys in the 
Treasury not otherwise appropriated, $75,000,000 for the fiscal year 
ending June 30, 1922, $25,000,000 of which shall become imme- 
diately available and $50,000,000 of which shall become available 
January 1, 1922. 

Sec. 21. That so much, not to exceed 24 per centum, of all 
moneys hereby or hereafter appropriated for expenditure under the 
provisions of this Act, as the Secretary of Agriculture may deem 
necessary for administering the provisions of this Act and for carry- 
ing on necessary highway research and investigational studies inde- 
pendently or in cooperation with the State highway departments 
and other research agencies, and for publishing the results thereof, 
shall be deducted for such purposes, available until expended. 

Within sixty days after the close of each fiscal year the Secretary 
of Agriculture shall determine what part, if any, of the sums thereto- 
fore deducted for such purposes will not be needed and apportion 
such part, if any, for the fiscal year then current in the same manner 
and on the same basis as are other amounts authorized by this Act 
apportioned among all the States, and shall certify such apportion- 
ment to the Secretary of the Treasury and to the State highway 
departments. 

_ The Secretary of Agriculture, after making the deduction author- 
ized by this section, shall apportion the remainder of the appropria- 
tion made for expenditure under the provision of the Act for the 
fiscal year among the several States in the following manner: One- 
third in the ratio which the area of each State bears to the total 
area of all the States; one-third in the ratio which the population 
of each State bears to the total population of all the States, as shown 
by the latest available Federal census; one-third in the ratio which 
the mileage of rural delivery routes and star routes in each State 
bears to the total mileage of rural delivery and star routes in all 
the States at the close of the next preceding fiscal year, as shown by 
certificate of the Postmaster General, which he is directed to make 
and furnish annually to the Secretary of Agriculture: Provided, 
That no State shall receive less than one-half of 1 per centum of 
each year’s allotment. All moneys herein or hereafter appropriated 
for expenditure under the provisions of this Act shall be available 
until the close of the second succeeding fiscal year for which appor- 
tionment was made: Provided further, That any sums apportioned to 
any State under the provisions of the Act entitled ‘‘An-Act to pro- 
vide that the United States shall aid the States in the construction 
of rural post roads, and for other purposes,” approved July 11, 1916, 
and all Acts amendatory thereof and supplemental thereto, shall be 


available for expenditure in that State for the purpose set forth in- 


such Acts until two years after the close of the respective fiscal years 
for which any such sums become available, and any amount so 
apportioned remaining unexpended at the end of the period during 
which it is available for expenditure under the terms of such Acts 
shall be reapportioned according to the provisions of the Act entitled 
‘“‘An Act to provide that the United States shall aid the States in the 
construction of rural post roads, and for other purposes,’’ approved 
July 11, 1916: And provided further, That any amount apportioned 
under the provisions of this Act unexpended at the end of the period 
during which it is available for expenditure under the terms of this 
section shall be reapportioned within sixty days thereafter to all 
the States in the same manner and on the same basis, and certified 
to the Secretary of the Treasury and the State highway departments 
in the same way as if it were being apportioned under this Act for 
the first time. 
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Sec. 22. That within sixty days after the approval of this Act the 
Secretary of Agriculture shall certify to the Secretary of the Treasury 
and to each of the State highway departments the sum he has esti- 
mated to be deducted for administering the provisions of this Act 
and the sums which he has apportioned to each State for the fiscal 
year ending June 30, 1922, and on or before January 20 next pre- 
ceding the commencement of each succeeding fiscal year, and shall 
make like certificates for each fiscal year. 

Sec. 23. That out of the moneys in the Treasury not otherwise 
appropriated, there is hereby appropriated for the survey, con- 
struction, reconstruction, and maintenance of forest roads and trails 
the sum of $5,000,000 for the fiscal year ending June 30, 1922, avail- 
able immediately and until expended, and $10,000,000 for the fiscal 
year ending June 30, 1923, available until expended. 

(a) Fifty per centum, but not to exceed $3,000,000 for any one 
fiscal year, of the appropriation made or that may hereafter be made 
for expenditure under the provisions of this section shall be expended 
under the direct supervision of the Secretary of Agriculture in the 
survey, construction, reconstruction, and maintenance of roads 
and trails of primary importance for the protection, administration, 
and utilization of the national forests, or, when necessary, for the 
use and development of resources upon which communities within 
or adjacent to the national forests are dependent, and shall be appor- 
tioned among the several States, Alaska, and Porto Rico by the 
Secretary of Agriculture, according to the relative needs of the 
various national forests, taking into consideration the existing 
transportation facilities, value of timber, or other resources served, 
relative fire danger, and comparative difficulties of road and trail 
construction. 

The balance of such appropriations shall be expended by the 
Secretary of Agricuiture in the survey, construction, reconstruction, 
and maintenance of forest roads of primary importance to the State, 
counties, or communities within, adjoining, or adjacent to the 
national forests, and shall be prorated and apportioned by the 
Secretary of Agriculture for expenditures in the several States, 
Alaska, and Porto Rico, according to the area and value of the land 
owned by the Government within the national forests therein as 
determined by the Secretary of Agriculture from such information, 
investigation, sources, and departments as the Secretary of Agri- 
culture may deem most accurate. 

(b) Cooperation of Territories, States, and civil subdivisions 
thereof may be accepted but shall not be required by the Secretary 
of Agriculture. 

(c) The Secretary of Agriculture may enter into contracts with 
any Territory, State, or civil subdivision thereof for the construction, 
reconstruction, or maintenance of any forest road or trail or part 
thereof. 

(d) Construction work on forest roads or trails estimated to cost 
$5,000 or more per mile, exclusive of bridges, shall be advertised 
and let to contract. 

If such estimated cost is less than $5,000 per mile, or if after 
proper advertising no acceptable bid is received, or the bids are 
deemed excessive, the work may be done by the Secretary of Agri- 
culture on his own account; and for such purpose the Secretary of 
Agriculture may purchase, lease, hire, rent, or otherwise obtain 
all necessary supplies, materials, tools, equipment, and facilities 
required to perform the work. 

The appropriation made in this section or that may hereafter be 
made for expenditure under the provisions of this section may be 
expended for the purpose herein authorized and for the payment 
of wages, salaries, and other expenses for help employed in con- 
nection with such work. 

Sec. 24. That in any State where the existing constitution or 
laws will not permit the State to provide revenues for the con- 
struction, reconstruction, or maintenance of highways, the Secretary 
of Agriculture shall continue to approve projects for said State 
until three vears after the passage of this Act, if he shall find that 
said State has complied with the provisions of this Act in so far as 
its existing constitution and laws will permit. 

Src. 25. That if any provision of this Act, or the application 
thereof to any person or circumstances, shall be held invalid, the 

validity of the remainder of the Act and of the application of such 
provision to other persons or circumstances shall not be affected 
thereby. 

Sec. 26. That all Acts or parts of Acts in any way inconsistent 
with the provisions of this Act are hereby repealed, and this Act 
shall take effect on its passage. 

F. H. Gietr, 


Speaker of the House of Representatives. 


CALVIN COOLIDGE, 
Vice President of the United States and 
President of the Senate. 


Approved November 9, 1921. 
WarRREN G. HARDING. 
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CENTRAL-PLANT-MIXED CONCRETE 
TESTED FOR MAXIMUM SAFE HAUL 


HI tests were made primarily for 

the purpose of determining the 2 

probable safe maximum length 
of haul for central-plant-mixed con- 
crete to be used in the construction of 
a proposed experimental concrete road 
near Washington, D. C. The results 
are interesting, however, in a general 
way in that they show the relative 
strength and consistency of gravel con- 
crete when hauled in a wet batch and 
tested at various periods of time up 
to three hours after initial mixing. The 
experiment was made in the following 7 


SLUMP INCHES 


xr 
manner: Two batches of concrete in the c= 
proportion of 1:14:3 were mixed ina {= 3000 
stationary concrete mixing plant of 1 Ea 
cubic yard capacity. Potomac River ? oe 2000 
sand and gravel were used as aggre- 9 oO. 
gates, the latter graded from 14 inches Zw 
: ey . : a 1000 
to } inch in size. An effort was made 3.4 
to mix each batch to a consistency & 


having a slump of about 2 inches as 0 
measured by the truncated cone. 
After mixing, the concrete was 
dumped directly into a 3-ton truck, 
the wooden body of which had _ pre- 
viously been divided into six compartments by means of 
tranverse boards equally spaced and each about 1 foot 
high. The concrete in the two batches was dumped so 
that each of these six compartments contained approxi- 
mately one-third of a cubic yard. After making a slump 
test and casting 6 inch by 12 inch cylindrical specimens 
for compression test, the truck was run for 30 minutes, 
when the contents of the first compartment were sampled 
for consistency and strength. The concrete in compart- 
ment No. 1 was not dumped at this time but was sampled 
in the truck, every effort being made to secure average 
samples. The truck was then run to the Arlington Ex- 
perimental Station, a distance of 3 miles, where the con- 
tents of compartment No. 1 were dumped. Inasmuch 
as a dump body was not available for this experiment it 
was necessary to shovel out the concrete by hand. Its 
consistency at this point, however, was such that it ceme 
out readily and would probably have dumped easily from 
a regulation dump body. After removing the concrete 
from compartment No. 1, the truck was run about the 
station roads for 15 minutes, returned to the starting 
point and the contents of the second compartment de- 
posited. Samples for both consistency and strength were 
likewise taken of this material, after which the opera- 
tion of driving 15 minutes, dumping and sampling was 
repeated until all of the concrete had been deposited. 
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INTERVAL IN HOURS BETWEEN TIME OF INITIAL MIXING 


AND TIME OF CASTING SPECIMENS 


RESULT OF TESTS FOR CONSISTENCY AND CRUSHING STRENGTH OF CENTRAL 


PLANT-MIXED CONCRETE, 


The concrete had been mixed 3 hours and 10 minutes 
when the last section was removed. By this time it had 
become so hard that it was necessary to break it up 
with a pick. Up to section 6, however, it was possible 
to remove the concrete with shovels, and, although 
very dry, segregation had not become especially marked. 
This may probably be accounted for by the fact that 
the concrete was mixed fairly dry in the first place, the 
initial slump being only about 2 inches. It has been 
noted frequently that wet concrete will segregate more 
quickly and pack more readily during hauling than dry 
concrete. 


STRENGTH NOT AFFECTED SO LONG AS CONCRETE IS 
WORKABLE. 


The results of the tests for consistency as well as the 
28-day crushing strength tests are given in Table 1. 
They are also shown in figure 1, in which the slump in 
inches and the crushing strength in pounds per square 
inch at 28 days are plotted against the length of haul 
in hours. It will be noted that, whereas the concrete 
became very dry after about one hour’s haul, the 
strength of the cylinders prepared from the various 
batches was about the same. In only one case was the 
strength much below the general average of 3,500 
pounds per square inch. This was noted in the case o/ 
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TABLE 1.—RKesults of tests of central plant mixed concrete. 








Crushing strength, 








ne. Total pounds per square inch.‘ 
ment - Slump3 _ 
ime.? 
number. (1) (2) Average. 
|\Hrs. min.| Inches. 
QQ) | 15 2 3, 620 3,510 3, 565 
1 45 1 3, 460 3, 550 3, 505 
1 1 30 4 2,670 2, 200 2, 435 
2 1 50 3 3, 510 2, 960 3, 235 
3 2 10 i 3, 820 3, 580 3, 700 
| 4 2 25 i 3, 110 3, 550 3, 330 
5 2 45 ve 3, 840 4, 230 4,035 
6 3 10 ig 3, 300 3, 370 3, 335 





| 





1 Test made at plant. 

2 Time between initial mixing and sampling. 

3 Test made with truncated cone 12 inches high and with top and bottom diam- 
eters of 4 and 8 inches, respectively. 

4 Tests made on 6-inch by 12-inch cylinders of 1:1}:3 conerete at age of 28 days. 







the cylinders made from the concrete in compartment 
No. 1. Nothing in the appearance of the concrete at 
the time these cylinders were cast would account for 
the difference in strength. All of the specimens were 
made as nearly as possible in accordance with the recom- 
mended practice of the American Society for Testing 
Materials for taking field specimens of concrete, but 
as the concrete in the last three compartments was so 
dry as to show practically no slump it was necessary to 
use considerably more pressure in preparing the cylin- 
ders representing these sections. 

The appearance of the concrete during the experi- 
ment would indicate that it could have been handled 
by a concrete pavement finishing machine at any period 
up to two hours after mixing. It became too dry for 
hand finishing, however, 45 minutes after mixing. 
Assuming that a wetter mixture would have segregated 
more quickly, especially with a gravel aggregate, the 
experiment indicates that the most practical way to 
utilize the central mixing plant in concrete road con- 
struction is in connection with a machine finisher. It 
also indicates that so long as the concrete is workable 
after a period of hauling, the strength will not be 
affected. 

As previously noted, this experiment was made sim- 
ply in order to obtain some idea of the behavior of 
certain aggregates when handled as central-plant-mixed 
concrete. It is the intention of the Bureau of Public 
Roads to make a somewhat extended investigation of 
this subject in the near future, using a variety of aggre- 
gates and consistencies. 










































(Continued from page 6.) 






tire shown on the curve marked 39. In fact, the 
cushioning they show against impact is not as good 
as that shown by the dual solid tire equipment on 
the regular solid wheel, in curve No. 41. Referring, 
also, to the test results shown in figures 4 and 5, by 
curves marked 11—A and 11-B, it will be seen that 
there is no particular advantage in the cushion wheel. 
The wheels tested do not seem to offer cushioning that 
is of any practical advantage over the single solid- 
tire equipment on the ordinary rigid wheel, a test 














of which is shown in curve No. 11. 
not very surprising when considered in the light of 
the factors which enter into impact forces. 
the proper strength and lateral rigidity, all parts of the 


cushion wheels must be made rather heavy. 


These results are 
ry. 
lo secure 


This, of 
course, adds to the value for mass in the impact 
formulae and the addition is so great that it nearly or 
completely overcomes the effect of.the added rubber 
cushion in the wheel. Under heavy loads, however, 
they do tend to show a slight advantage over the regular 
rigid-wheel equipment. 


~ 


SOME SOLID AND CUSHION TIRES BETTER THAN CUSHION 
WHEELS. 


The cushion wheel constructed with the six rubber 
cushions, tests of which are shown by the curves 
marked 33—A in figures 2 and 3, shows considerably 
more advantage than the other type of cushion wheel. 
These wheels with the tires mounted on them showed 
considerably more total static deflection than any other 
type of equipment except the pneumatic tire, and their 
construction was such that the weight of the wheel was 
not unduly increased. Though these wheels were 
rather flexible laterally no trouble was experienced in 
the operation of the truck. 

In the light of the tests on these particular cushion 
wheels, it is seen that certain solid and cushion 
tires offer considerably more cushioning than the 
cushion wheel equipment. It should be remembered, 
however, that these tests refer to the impact delivered 
to the road surface and have no reference to the effect 
of the impact or vibration on the truck itself. No 
attempt was made to determine this; but several per- 
sons riding on the truck seemed to observe less severe 
shocks and vibration in the truck body. 

The results presented in this and the former report 
are given solely for the purpose of making a comparison 
between the impact of trucks under different loads and 
with different tire and wheel equipment, taking into 
account the type of construction of the truck and its 
speed. The values shown give an idea of the maximum 
impact forces which may be expected under given 
conditions of truck traffic. No attempt is made to 
show the effect of these forces on different road surfaces. 
This effect has been studied in another investigation, 

a preliminary report of which has been made." 


INTERESTING FACTS ABOUT FOREST ROADS. 


On the Klamath River road in California the average 
curvature amounts to six complete circles to the mile. 
Few tangents are as long as 200 feet. The contractor 
found the cheapest method of delivering culvert pipe a 
distance of 100 miles from the railroad to be by parcel post. 

The Berthoud Pass road in Colorado crosses the Front 
Range at an elevation of 11,300 feet. A steam shovel 
was moved 15 miles under its own power up 15 per cent 
grades to start work at the highest point. 


1 Tests of Impacts on Pavements by the Bureau of Public Roads, Public Roads, 
October and November, 1921. 
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STATUS OF FEDERAL AID OCTOBER 31, 1921. 


HAT the new Federal highway appropriation 
will mean to the country can be judged by 
the use to which the $275,000,000 previously 

appropriated has been put. The report of the status of 
this fund on October 31 shows that practically $200,- 
000,000 had been put to work in projects which were 
either entirely completed or under construction. The 


exact amount was $199,823,427. To match that 


amount the States have appropriated $265,567,696, 
making a total of $465,391,123. 

The roads to be paid for by this money, if placed end 
to end, would encircle the earth at the Equator and ex- 
tend as far as from New York to San Francisco on the 
second lap. The total mileage of roads under construc- 
tion and completed was reported as 27,000 miles. Of 


this mileage 9,555 miles was in projects which were en- 
tirely completed and the contractors discharged. The 
balance of 17,445 miles was in projects which were still 
under construction, but which were 69 per cent com- 
plete on October 31. In these projects there is the 
equivalent of 12,000 miles of completed road, so that 
the completed road to date totals over 21,000 miles, or 
nearly enough to encircle the globe. 

Prior to five years ago the Federal Government took 
no active part in the road construction of the country. 
To-day about one-half of all roads that are being built 
are being aided by the Government financially, and the 
construction is subject to the inspection and approva' 
of Federal engineers. 


TABLE 1.—Financial statement as of October 31, 1921. 





| 


| | 
Federal aid | 








Federal aid 























Total in work | Federalaid | Federalaid in uncom- Amounts | _ Balance 
State apportion- | under con- available incom- | pleteci work | Federal aid | Federal aid 
ee ment of struction and, fornew | _ pleted on projects paid earned 
Federal aid. com- contracts. work.? under con- States. by States. 
pleted.! | struction. 

aan agts caw ret caerulea dlceteio ened ch dad career ee este ues $5, 776, 552.5 $2, 740, 986 $3, 035, 567 $1, 916, 875 $824,111 | $1,539,411 | $377, 464 
NDCC cas aia ot ngtito secete ues es Pig uletciae ake Sees 3, 771, 351. ee 2, 984, 862 786, 490 ri 629, 885 354, 977 | 1,387, 725 1, 242, 160 
RACES Onna eons ean are 4.619, 929.47 | 33° 755, 468 864, 461 2) 707, 875 1, 047, 593 1, 673, 078 1, 034, 797 
IE hist oe ha baciveroc wate saade bo obiasein cob auas awa deen coetaee 8, 384, 354. 57 46, 055, 398 2, 328, 956 3, 567, 240 2, 488, 158 2,351, 478 1, 215, 762 
oe Le ES SAS: pee 3,351, 641 1) 428) 423 2,424, 576 927, 065 1, 921, 340 | 503, 236 
COMMNOUIOUE .... 5... een eeee aecaaes hence sh eahe een 1, 689, 324. 70 1, 059, 823 629, 502 697, 366 362, 457 479, 267 218, 099 
ra oo SS. cai ve ogee aie auiticce dkin ba ge dlnieow cdi vwalou oe 447, 654.83 eds 5 0 ET ee 439, 554 8,100 | 414, 022 | 25, 532 
SRR RRR erat ge picnbcas ST Tab inne ee reas 3,150, 112.48 | 2,715, 064 435, 048 1, 362, 508 1, 352) 556 600) 055 | 762, 453 
EG ait auoumateass se caee ue dancin euc sss adden Baniweie ie aees 7,407, 578.62 | 37,189, 839 217,740 6,177, 719 1, 012, 120 | 5, 317, 098 | 860, 621 
ree aiaawere sa’ ID A A ne oe 3; 360, 388.86 | 33,272,145 88, 244 3, 030, 488 "O41; 657 | 2; 332) 307 698, 181 

} 
eee aveucngee enbtag had oa seeak dive pieatar aie eee woes 12,024, 266.97 | 311,707,018 317, 249 11, 299, 195 407, 823 | 9, 182, 059 2, 7, 136 
_ TERRES eae Se mre aS Iris Feet CaM 7,415, 292.61 | 32,914,125 4,501, 168 2, 291, 935 622, 190 | 2) 254) 141 | 7; 794 
Cer tte aarcacuagivadadamude kiana LA ee ce 7, 939, 343.14 a 313, 329 626, 014 6, 321, 129 992 200 | 3, 935, 792 | 2,385, 337 
thc aca gp oahes ced dacniawadduss selecdistaee veceseemaneeweun 7, 895, 309. 07 5 5, 718, 479 2, 176, 830 3, 956, 453 i, 3, 038, 079 918, 374 
SORE Re Paes RSE EN AR ee epee Ree a 5, 370, 064. 79 3, 678, 927 : 691, 138 2, 595, 789 t 083; 138 | 2; 122) 253 473, 536 
| OURS EA AD 83, AS ERC ens oR a SARI es OF iene = 3, 742, 524.57 3, 643, 982 98, 543 3, 121, 154 | 522, 828 | 2,712, 205 | 408, 949 
Nei a ae soko Beg ne Bir ek tea ised e ood 2) 645, 963.57 2, 579, 528 66, 436 1, 938, 527 | 641, 001 925,779 | 1, 012) 748 
oe igh tate eae a Meee dee as So 2° 390,749.07 | %2)249'349 141, 400 2, 145, 616 103, 733 3 | 1,717, 162 | ” 428) 454 
ELECTR EES RSE Secon ee ra Rennes a 4, 052, 565. 09 2, 407, 847 1, 644, 718 2, 109, 088 1,082, 214 1, 026, 874 
IR eRe eee ea ears ohana en 7 O61 208. 55 5,480,018 | 2) 481; 277 3, 937, 826 1,! a2 {92 | 3,493, 632 "444,194 
SR des Saal ee toe Gam Se ee ome 7, 815, 383. 02 7,356, 120 Zz 9, 263 5, 967, 058 1,389, 062 5, 291, 604 | 675, 454 
aad dehidncyepevictissvnaxidsapioncagsxcuaosereeneehancae 4, 951, 542. 29 3, 448, 515 , 503, 027 2, 387, 099 1, 061, 416 1, 725, 962 | 661, 137 
I one Cr gH AE bes or ee reais 9, 322,075.71 4, 951, 728 | ? 370, 348 3, 054, 675 1,897,053 | 2,031, 031 1, 023, 644 
EEE SISBE RISE PPS pee eevee vane mice ranean a ee eer EEN E 5, 498, 827.31 3, 823; 269 i. 675, 558 3, 277, 147 546, 122 | 2, 594, 649 | 682, 498 
| RINT ARES at st aitnenare Rabie ee Pea canter SED 5, 866,761.66 | 63,881, 287 1, 985, 475 3, 641, 145 240,142 | 2, 627, 594 | 1,013, 551 

| | | 
MN ata rnog As ca ga ban ad dis eco anc ue we Reeueaain tas une 3, 527, 276.18 1, 449, 213 2,078, 063 1,351,077 98,136} 1,019, 465 | 331, 612 
ek. a ere Raed aes clea eee ens 1, 143, 088.99 2 102, 480 | 40, 609 1,001, 010 101, 470 | 861, 007 | 140, 003 
oe hoe vac cces ou nig ried ooiecnsn tue ehee uu 3, 265, 299. 02 1,746; 819 1, 518, 480 1, 448, 867 297, 952 1,014, 133 434, 734 
RR RRS ae rete ieee eptancnes heen he ....| 4,389, 794.61 2,349,347 | 2, 040, 448 1, 622, 365 726, 982 1, 493, 287 | 129, 078 
NESSIE se oe eat ratatr St Ae Ses Han OI 4 13, 688, 801.67 | 6,525,191 | 7, 163, 611 3,009, 856 3,515,335 | 1,820,333 | 1, 189, 523 

| 
os sav ian nce be ndos ucndancmucenvoneeneceseuiens 6, 270, 690. 68 6, 157, 917 112,774 5, 308, 212 | 849, 705 4, 218, 306 | 1, 089, 906 
ON kia. foo dvNG ee Ek be oon os dase o wrote uous we 4, 222,487.70 | 63,111,932 1,110,556 | 2,408, 522 703, 410 1, 675, 549 | 732, 973 
eas SRS ME ORD His ae Ret eee Oo mn ene? -| 10,202,947.71 | 7,057,920} 3,145,028 6, 364, 354 693, 566 5, 015, 063 | 1,349, 291 
Oklahoma. . paesudegenectacasaania Rican emamvewvane webies 6, 338, 245. 60 3 3, 743, 464 | 2, 594, 782 2,210, 548 1, 532, 916 1, 854, 622 355, 926 
<____ AN DS EE SP de Si oe RIE | 4,332, 178.26 4, 268, 076 | 64, 102 4, 054, 679 | 213,397 | 3, 440, 004 | 614, 675 
MIR oss ee 2 aan aid seanadceananeuaneeueeees 12, 632,644.29 | 11, 463,738 1,168,906 | 10, 553, 739 909, 999 | 6,978,628 | 3,575, 111 
org sade teses pie Sd cas elcusnuied oi sad acndewediase ew iis 641, 166.13 637, 411 3, 755 556, 858 80, 553 | 428, 321 128, 537 
a Sav wath secs aseee sane ere 3, 946, 617. 50 3, 181,812 764, 805 2, 324, 629 857, 183 | 1, 658, 713 665, 916 
as ic sre 5s ois a wad sie anslc ea vosupeuabusdsuuukon os 4, 452, 883.04 3, 831, 633 621, 250 2, 297, 440 1, 534, 193 | 1, 619, 304 | 678, 136 
Eee ae aera Re RENN eee energie 6, 228,137.98 | 45,491,555 736, 583 2, 306, 453 3,185,102 | 1; 148,217 1, 158, 236 
nicole kL eabiuw eee araacianeds Te en me me 16, 100, 404.77 11, 479, 044 4, 621, 361 7, 878, 005 3, 601, 039 | 5, 953, 592 | 1,924, 413 
MS eae o rd toca tewdee sedia tases ces Soueas ae 3, 117, 206.38 1, 924, 761 1, 192, 445 1, 510, 465 414, 296 | 835, 193 | 675, 272 
ange chGdecud veuddospuddtdursens eeiwiseencoteedeebuse 1, 242, 103. 73 674, 908 567, 196 599, 178 75, 730 | 432, 354 | 166, 824 
sere aaa a duakete REA ae oe 2 5,451, 730.28 | 63,797,876 1, 653, 854 3, 303, 793 494,083 | 2, 041, 449 | 1, 262, 344 
‘SERRE eRe I SN a re SES Re Aiea | 3,971, 675.83 3, 936, 886 34, 790 3, 826, 622 | 110, 264 | 3,665,381 161, 241 
West Virginia......... ADE Re EEE REM SETTER RARE 2,922,504.45 | 42,776,840 145, 664 2, 284, 864 491,976 | 1, 765, 286 | 519, 578 
| _____  iEARSS aRRIRIR aRS Ca  pNeneRS IN ue 7, 004, 280. 67 5,532,666 | 1,471,615 4, 215, 648 1,317,018 | 2,961, 960 | 1, 253, 688 
| SESIRESRG Sts SRG Serine Sahn ee ipa gps See 3, 378, 558.17 2, 855, 537 523, 021 2, 188, 174 667,363 | 1, 835, 003 | 353, 171 

Total 








1 Includes projects entirely completed ont paid for. 


2 Includes completed portions of projects under construction. 
3 Reduction due to payment of final vouchers. 





EEE ate Pe ee PO A PRE end ees 266, 750, 000. 00 | 


C) 


199, 823,427 | 66,926,573 | 155, 623, 280 44, 200,147 | 116,485,107 | 39, 138, 173 


4 Correction. 


§ Difference due to revision of project statement or agreement estimates. 
6 Reduction due to withdrawal or cancellation of projects. 





